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   1 Preface 
   In the last ten years, the development of both electronic appliance industry 
and clothing-knitting industry in Japan has been quite  remarkable, And during 
these years, 92 electronic appliance plants and 93 clothing-knitting plants, with 
their head offices outside Tohoku, came to launch into Tohoku. 
   The author elucidated in previous papers the character of electronic appliance 
industry in Tohoku, especially about the structure of its production, the close 
connection of these plants with Keihin industrial district, and the labor conditions 
(International Trade and Industry Bureau of Sendai 1968,  1969). And then he 
suggested that the collective distribution of electronic appliance plants should be 
formed by the location behavior of leading enterprise (Y. Miyakawa, 1968). 
Futhermore he intended to clarify the principle of location behaviors of electronic 
appliance industry and reported it briefly (Y. Miyakawa and A. Nakamura 1968). 
   Needless to say, the theories of location have been expounded to show the 
limitation of location, from the viewpoint of either low cost or maximum profit 
(P. Hagget 1965). And in geography, the locational bases and the characters of 
plants have been the aim of discussion. However for the real understanding of 
the location, the author thinks much of the spatial principle of location decision as 
well as locational conditions and factors. Practically, the site of plants have been 
determined in relation to that of the existing plants. So we had better look 
into the sites of plants in view of the spatial system of plants. 
   2 Migration of plants into Tohoku 
   1)  Electronic appliance industry 
   The annual increasing rate of production in these ten years is  23.9% in 
electronic appliance industry, higher than that of G.N.P.; and its export has 
grown up to be 47.4 times in the ten years. This remarkable expansion has been 
brought about by the cheap labor, high technical sense and most of all, the 
expanding demand for household electronic appliances — the result of high level 
consumption and continual advent of articles.
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   During this development, the migration of plants from the core area goes on. 
In Keihin district, they first spread to Kanagawa prefecture and Saitama prefecture, 
and after 1958, to Nagano prefecture and north Kanto. In the case of north 
Kanto, the migrant plants increased rapidly from 1960, to see the peak in 1962 
and decreased year after year till 1965, when the number began to show a slight 
increase. On the other hand, in south Tohoku the migrant plants have increased 
since 1963. Into Nagano prefecture, so many electronic-part-plants on small 
and medium scale migrated that the region is called a Mecca of electronic-part 
industry; however since 1964 the migrant plants decreased. In turn, the plants on 
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   As a whole, many plants came to launch into Tohoku, after they had shown 
the peak of migration in north Kanto and Nagano prefecture. And then from the 
practical viewpoint of location behavior, the author looks over this northward 
migration which came out with a time lag. For example, Shizuki Electrical 
Mgf. Co. (established in 1939: its head office in Nishinomiya city , Hyogo prefecture) 
set up its second main plant in 1956 to supply the condencer of TV set in 
accordance with the increased demand in Tokyo, where its main user-Hitachi 
Ltd. -locates. In this way, it had two main plants in two industrial core areas 
(Keihin and Hanshin) in Japan. And then in 1958 and 1959, three subsidiary 
companies were established in Saitama, Ibaraki, and Hyogo prefectures. That is 
because, it wanted to reinforce the productive capacity, promptly meeting the 
requirements of urgent orders. After the reinforcement, it set up four subsidiary 
branch plants, making use of the idle buildings offered by local government, within 
the distance of half a day's drive of its head office. And then in 1964 it set up its 
branch plant in Ryugasaki city,  Ibaraki prefecture to supply the nearby plants of 
Hitachi Ltd. with its goods, but this plant was closed next year owing to the 
shortage of workers. With this experiance, a new plant only for export-condencer 
products was located in Ugo town in a remote place in Akita prefecture, far from 
Tokyo, where it expects to employ workers without competition from other 
enterprises in future. 
   As mentioned above, enterprises first decide their core areas and strengthen 
their productive power in those areas; after that they usually set up several plants 
in the peripheral region, in accordance with the different local conditions. 
Generally, each enterprise, with its head office in Keihin, sets up its plants in 
East Japan, while each one that had its head office in Hanshin sets up its plants in 
West Japan. For example, Tokyo Light Electric Co., with its head office in 
Tokyo, set up its first branch plant in Wada village and then in Maruko town, 
Nagano prefecture. And after the location of the third branch plant in  Yfiki city, 
Ibaraki prefecture, two branch plants came to launch into Tohoku, Sakegawa 
village and Amarume town, Yamagata prefecture. In contrast to this, Matsushita 
Electric Industry Co., with its head office in Osaka established four subsidiary 
plants on the Japan Sea side of West Japan and two subsidiary plants in Kyushu 
but has  no plant in the area north of Tokyo. 
   92 migrant plants in Tohoku except only 6 have their head offices in Keihin. 
So the author analyses these plants from the directive point of view. These 
plants are classified into four types;  lst, the plants that have come to launch into 
Tohoku after the location of plants of the same firms in north Kanto. 2nd, the 
plants that have established in Tohoku after the location of first branch plants of
 4A   MIYAKAWA
the same firms in Tohoku. 3rd, the plants that have established in Tohoku after the 
location of the plants of the related firms in Tohoku or in north Kanto. 4th, the 
plants that have launched singly into Tohoku skipping north Kanto. The 
migrant plants of the  lst group account to 20, the 2nd group 25, the 3rd group 26, 
and the 4th group 21. 
   2) Clothing-knitting industry 
   Clothing-knitting industry developed at the rate, higher than usual, but not 
so high as it is in electronic appliance industry. The development has been 
supported by increased demands with the change of consuming-behavior, such a 
change in the increasing demand for ready-made wear sold at super market. 
   Therefore, old clothing industry areas (Gyoda, Ashikaga, Fukui etc.) that have 
favorable locational conditions for new products, change their products meeting the 
change of market-demands. And many enterprises lease their machines to other 
firmes and by-workers in other regions. Therefore, the dispersion of clothing-
knitting industrial areas do not always correspond to the migration of plants. 
However, in this paper the author discusses the migration of plants only, in 
comparison with electronic appliance industry. 
   In clothing-knitting industry we see a phase of migration, similar to that in 
electronic appliance industry, that is to say, plants migrate northwards far  from 
 Keihin, as time goes on. Migration to north Kanto was seen in 1957 and the 
number of migrant plants increased abruptly from 1960 to see its peak in 1961. 
From 1962, it kept decreasing and we cannot find the second increase of migrant 
plants as in the electronic appliance industry. In 1959, earlier than the migration 
of electronic appliance plants, Kashima Blanca Co., came to launch into Tohoku. 
And the migrant plants increased since 1962, especially from 1965 on. In contrast 
to the electronic appliance plants, the plants launching into north Tohoku have 
been increasing since 1966. After all, clothing-knitting plants have been always 
migrating northwards from their core areas, mainly Keihin district (Fig. 1). 
   The author looks over this northwards migration of plants, from the practical 
viewpoint of location behavior. For example, Marutaka Clothing Co., with its 
head office in  Osaka,  opened Tokyo branch office and then Sendai business office to 
exploit the market of the eastern part of Japan. In accordance with this arrange-
ment of sales offices, it set up its first plant in Adogawa town, Shiga prefecture, 
near Osaka. And after four years, in 1967, it set up its second plant in Okawara 
town, Miyagi prefecture. However, without setting up its plant in Kanto, it only 
leased its machines to the by-workers who are living in and near the clothing 
industrial areas in Kanto. Such spatial system of plants is based on its policy of the 
devision of national market. To cite the second example, the author mentions
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Sakazen Clothing  Co., with its head office in Tokyo. It relocated its plant in 
Okegawa town,  Saitama prefecture, near Tokyo in 1962. And then only to  employ 
workers, it set up its first branch plant in Karasuyama town, Tochigi prefecture 
within the year. After six  years, it set up its second branch plant in  Fimehiki 
 town, Fukushima prefecture. As has been seen in these examples, the directive 
location of plants is recognized in clothing-knitting  industry as well as electronic 
appliance industry. 
   However, in clothing-knitting industry, we cannot find a lot of  plants on 
directive locations, for most of the firms in this industry are so small in their scale 
that their branch plants are usually few. Only 11 of all  the migrant plants  came 
to launch into Tohoku after  the location of the plants of the same firm  in north 
Kanto. And 10 of them have been established in Tohoku, after  the location of the 
first branch plant of  the same firm in Tohoku. Even if we add those 6 plants, set 
up in Tohoku after the location of the plants of their related  firms in north Kanto 
or in Tohoku, only 29.0% of them are on the directive  locations. But we should  not 
judge so hastily that  the  plants on the directive locations are far less in the clothing-
knitting industry than in the  electronic appliance industry. For, if we search into 
the information source of location, we easily find Tokyo  Juki Industrial  Co., as a 
planner of the systematic location. It opened its subsidiary company to cultivate 
new market of sewing machines, and from 1963, it not  only has sold sewing  machines 
but also helped to build new plant with the  information of attractive  locational 
conditions. Then 32 plants were located on the information of this planner. 
   3 Background of migration 
   Generally speaking, manufacturing in Japan is  concentrated  in  the Industrial 
Belt on the Pacific side, based on the complex linkage and favorable  locational 
conditions. On  the other hand, expanding firms are forced to move out of this 
Belt, especially out of the core areas, by the limitation of growth imposed by the 
scarcity of laborers and the shortage of  land. Therefore, labor-oriented industries 
migrated into the peripheral retarded region in order to tap available labor supplies 
at lower wages and the benefits offered by local governments, for example, 
exemption of taxation, supplying factory ground and buildings  etc. And it is 
a matter of course that we should not overlook the  location, behavior based on the 
regional differences of  locational conditions. Some conditions which help this 
location behavior are to  be analysed as follows. 
   1) Impetus to migration 
   Electronic appliance industry and clothing-knitting  industry alike have 
maintained the character of labor intensive industry, during their development.
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 Especially, electronic parts, outer  garments, working clothes, underwears, and 
flat knitting industries are most prominent, as we see in the following indices: 
value added per worker, workers per 10 million  yen product. For example, value 
added per worker  in electronic  part industry is  57.7% of average value added per 
worker in all manufactures in 1965. That in knitting industry is  56.5% and that 
in clothing industry is  49.4%. And the number of workers per  1.0 million yen 
product also differs among industries. For so much product, 66.3 workers are 
needed in electronic parts industry and only 17 workers are needed in  TV and radio 
set industry. This difference is a basic condition bringing about areal differentia-
tion of products, as has been found  in the increase of color-TV-set plants in north 
 Kanto. 
   These industries endeavor to reduce the labor cost, because of the high ratio 
of labor cost  in value added. This is because the rise of wages is faster than that 
of the value added and also because of the lack of the profit elasticity of wage. 
This ratio is 51.3% in electronic part  industry, 51.9% in male outer garment, 46.9% 
in underwear and 42.9% in  flat knitting  industry. The change of this ratio is 
striking and its ratio is increasing steadily in electronic appliance industry. In 
clothing-knitting industry, in spite of this high ratio, it changes roughly in 
accordance with the industrial fluctuation (Fig. 2). So we cannot simply affirm 
that the increase of the ratio causes the migration of plants in these industries. 
However, in spite of the low rate of distribution to the labor, clothing-knitting 
industry cannot get much profit, because of its high depreciation and trade  cost, 
Therefore the increase of wages also oppresses the management. 
   The expansion of demand and introduction of new  technics enable the 
specialization in particular products by means of the mass production system.  In 
these industries, this  system does not need many skilled workers and the merit 
furnished by the core production area, but it needs abundant female workers. So, 
these industries could set up their plants in peripheral regions. And furthermore 
the development of this system promotes the establishment of medium firms. 
These firms, starting from firms on a small scale, have to expand their scale of 
production, in spite of the deterioration of circumstances, such as space  shortage, 
high land cost and scarcity of cheap labor.  Usually, new strategic products are 
invented in expanding firms, which need the merit of complex linkage and the high 
technical sense of existing main plants (A. Takeuchi 1968). This fact, coupled with 
the above mentioned deteriorated  circumstaces, make them  produce the products 
as before in the new plants in the less advanced peripheral region, based on the 
mass production system.
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and outside of the area x 11)1)ratio; is28.6% and theratio of denuind to supplies  is 
2 to 1.  And in  Tohoku,  the  ratio of  dt,miands to supplies is  only  1 to  1 and its 
rate of supply  is extremely  high  (54.8%), while its rate of demand is  extraordi-
nary low  (0.1%). This  directive areal difference of supply-demand relation of 
laborers is the basic condition of directive location. 
    The flow of labor force  between districts is also  important for location 
decision. To  ILeihin, new junior high school graduates flow  from the following 
districts;  in increasing order are Tohoku, north Kanto and Hokuriku. This flow 
changed not only by the wages of areas but also by the chances of employment and 
 socio-economic levels of the areas  (0.  Yonezawa 1967).  Therefore, even if 
enterprises set up their plants in the  out-flow-area, they can employ sufficient 
workers at relatively lower wage. In this case, they set up their plants in their 
recruitment-area where they have abundant information about the locational 
conditions. So, the flow of labor force is also a condition of  directive  location. 
   We cannot miss the wage-differentials among districts as a background of the 
migration.  An the migrant plants  in Tohoku except 13 have wage systems differ-
ent from the systems at their main plants. 
   In 1961 to 1965, the rise rate of nominal wage was higher than the national 
average, especially that of 17  years old workers was far higher.  But their 
nominal wageaccounted no morethan105%of the nationalaverage,  onlv  in  the 
firms of the class with  100-999 employees in 1965. The smaller the scale of the 
firm is, the lower the wage of the firm, especially with that of women  (A.  Kinoshita 
and T.  .Azurna 1976). This is important for the location of small scale clothing-
knitting firms which do not adhere  to  young workers. 
   An initial salary of junior high school graduates seemed to be a good index of 
regional wage-level. Table 2 reveals that in 1960, Hanshin topped  all the rest with 
108%, followed by Keihin with 105%, north  Kanto with 84% and  Tohoku with 76% 
of the national standard. In 1967, the differentials of wages between the highest 
and the lowest is smaller than in 1960, while the differentials between north  Kanto 
and Tohoku is larger than in  1961). These changes of regional wage-level affect the 
 migration of the plants. While electronic appliance plants and clothing-knitting
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plants were frequently migrating  from Keihin into north Kanto, the initial salary 
of junior high school graduates was less than  90% of that of Keihin. After 1961, 
the differentials between these two districts grew less and less; at last in 1964, the 
initial salary of Tochigi prefecture surpassed that of Saitama prefecture. And the 
initial  salary of Ibaraki prefecture was lower than that of Fukushima prefecture 
until 1963, in spite of its situation in north  Kanto; but after 1964, the initial salary 
of Ibaraki prefecture grew higher than that  of  Fukushima prefecture (Table 3). 
Consequently, the regional differentials of wages between north Kanto and Tohoku 
became more apparent. This promoted the enterprises to set up their plants in 
 Tohoku. 
   We may well enumerate the regional differences of land prices and the 
distribution of idle buildings as other factors of the migration,  but it is not the aim 
of this paper to go into the details of this problem. The author merely points out 
that they are the conditions which vary according to the distance from the core 
economic area and local economic center and of course the conditions that change 
with time (International Trade and Industry Bureau of Sendai 1969). As above 
mentioned, these two industries  wish to decrease their initial investment of local 
branch plants, for the purpose of lowering their production cost.  This is especially 
important for the plants on small scale at the early stage of migration (Fig. 3).
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 Table 3 The  differentials in 
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   As a matter of course, the spatial principles of location decision affected the 
migration of plants, which  author will discuss later in the following section. 
   4 The distribution of the migrant plants in Tohoku 
   1) The distribution of the migrant plants in south  Tohoku and in north 
      Tohoku 
 Shirakawa Electric Industry  Co., which was located in 1961 in  Shirakawa city, 
Fukushima prefecture is the first migrant plant of electronic  appliance industry 
in Tohoku. After the location of this plant, migrant plants increased; 8 plants 
migrated in 1963, and 15 plants in 1964 (Fig.  11. 10 of these plants are distributed 
  Fukushima prefecture and 9 plants in Miyagi prefecture. As compared with 
these prefectures,  'Vamagata prefecture on the Japan Sea provided only 5 migrant 
plants. In  contrast to the several plants in  south Tohoku, north Tohoku has only one 
 plant located in Ichinoseki city on the southern tip of this district. Consequently, 
they are all within the distance of half a day's drive of Keihin (Fig. 4). And their 
head offices are all in Keihin, except  Fukushima. Electronic Industry  Co., with its 
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   Since 1965, many plants have launched into Tohoku. Some have been set up 
in north Tohoku, which is more than half a  day's drive of Keihin. Even in 
Aomori prefecture, the farthest prefecture from Keihin, 12 plants have been set 
up since 1965. And 14) out of these 12 plants are located on the Pacific side of 
Aomori prefecture. In contrast to this, only 5 plants were set up in Akita  prefec-
ture, situated on the Japan Sea. In Iwate prefecture, notwithstanding its 
position nearer to Keihin than Aomori prefecture, only 8 plants have been set up 
since 1965. After all, 25 plants  came to launch into north Tohoku since 1965. As 
compared with this, in south  Tohoku more plants were set  up,  namely 19 plants in 
Fukushima  prefecture, 13 plants in  Yarnaga.ta prefecture and  10 plants in  Mi.yagi 
prefecture.  Consequently, most of all migrant plants are gathered in south 
Tohoku, though there are some plants migrated in north Tohoku (Fig. 4). 
   Compared with the electronic appliance industry, we see a little difference in
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the distribution of plants of clothing-knitting industry. In clothing industry, 
Kashima Blanca Co., came to launch into  Shirakawa. city, Fukushima prefecture, in 
1959 earlier than the migration of electronic appliance plants. Next year,  Tobu 
Clothing Co., the same group of Kashima Blanca Co., -Mitsui group, set up its plant 
in the same city. Alps Shirts Co., set up its plant in  Kawamata town, Fukushima 
prefecture. In  1963,  Alps  Shirts Co., and Mitsui group set up their new big plants 
in  Fukushima city and  Koriyama city, Fukushima prefecture. Since then the 
migrant plants  are on the way of increase, though till the following year there are 
no more than  8 plants, to be established in south Tohoku, except only Nichibo 
Industry Co., located in Yokote city, Akita prefecture (Fig. 1, Fig. 5). 
   Since 1965, 50 plants  came to launch into Tohoku, 24 of which were located in 
south Tohoku and 26 in north Tohoku. So in contrast to the electronic appliance
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industry, clothing industry had. more than half of their migrant plants in north 
Tohoku. Concerning the distribution of all migrant plants  in each prefecture, 
there are 17 plants situated in  Akita prefecture, 16 in  Miyagi prefecture and 15 in 
Fukushima prefecture. Consequently 82.3% of the migrant plants are located 
in  these three prefectures, while  only one plant came to launch into Yamagata 
prefecture (Fig.  5). 
   Knitting industry, in  contrast with the above mentioned two  industries, has 
several existing industrial areas and we see the  migration of plants from these 
                                 areas. Tomokichi  Inoue Shop Co., located 
                                in  Tiaranomachi city,  Fukushima prefecture 
                              in  1959, took initiative to have its head 
                               office outside  Tohoku. And then till 1964, 
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The distribution of migrant 
plants of knitting industry 
according to their period of 
establishment
   For the purpose of further  analysis, the  cit 
into 6 classes according to the  number of  popu 
the fact that these divisions mean no more  tha 
of the population is an important  standard to
mostly into its southern part, except one 
situated in Fukuoka town, Iwate prefec-
ture. In contrast, since  1965, 24 plants 
came to launch into Tohoku, mostly into 
northern part, and only 5 of them were 
located in south Tohoku. Accordingly, in 
contrast with the above mentioned two 
industires, knitting firms with their head 
offices outside Tohoku had more plants set 
in north Tohoku than in south Tohoku 
(Fig.  6). 
    2) The locational sites of migrant 
       plants 
    Most of the plants of these industries 
are situated within 20 km. of the first class 
national road. As compared with electro-
nic appliance plants, clothing-knitting 
plants are distributed in such remote 
places as at the foot of the Chokai  Moun-
tain with heavy snow in winter (Figs. 4, 
5, 6). 
  t e  ities, towns and villages are grouped 
 r  pulation (Table  4). Notwithstanding 
re  an administrative units, the number 
 indard  understand the location behavior.
Table 4
           Location  Behaviors in Tohoku 59 












   ,01 n  0 
 ° 
 ,--;" 
 (f:  M 
 ci;  c.n 
  aq   ET:,t1  
! 
 CD • •
Total number
 Electronie Appliance  plants 
  South  ' North  
! TOITohoku!TohokuTotal  i   




 3 4.5 
2 3.0 
 9 13.6 
15 22.7 
5 7.5 
 7 10.6 
11 16.6 
15  ! 22.7 
8  ' 12.1 
13 19.7 
14 21.1 
5  1 7.5 
66 100
  2 8.0 
  6 24.0 
  1 4.0 
  2 8.0 
   5  .  20.0 
  2 8.0 
  8 32.0 
  6 24.0 
  6  24.0 
  3 12.0 
• 
  3 12.0 
  7 28.0  
1  4.0 
 26 100
  13 14.1 
  20 21.7 
  4 4.3 
  4 4.3 
  14 15.2 
  17 17.4 
  5 5.4 
  15  16.3 
  17  18.4 
  21 22.8 
 11 11.4 
 16 17.4 
 21  1 21.7 
  6 6.5 
 92  ' 100
'  Clothing -knitting  plants  
' South North 
                      Total   Tohoku T ohoku 
 Num  Nun  !Nurn-
1 ber 70  ber  96                       ber 
 
7  19.4  1 7  ! 7.5 
   3  8.3 3  I  5.3 6  1 6.5 
I 5f13.93!5.3 8 8.6 
   2  5.6 5  8.8 7  17.5 
   6 16.6 6 I40.612 12.9 
   7 19.4 7  42.3: 14  15.1              
I I    9 
25.0 6  40.6! 15  16.1 
   7 19.4  I 17  129.8 24  '25.8 
            
I , 
  6 13.0  l 2.1 7  ' 7.5 
   7 15.2 4 8.5I11 11.8 
  2  4.3 5 10.6 7  17.5  
i  I    5 10.8 10  '21.2 15 16.1              
! I 
 21 45.6 15  31.9' 36 38.7 
   5 10.8 12 25.5 17 18.3 
 46 100 47  100, 93 100
For, enterprises take much of this unit , in consideration of the commuting area 
to their plants and the prospect of the assistance from local governments for emp-
loying workers. That is to say, 63.4% of workers of migrant plants of electronic 
appliance industry were employed from within the administrative units which 
include their locational sites.  in clothing industry , this rate of employees is 
62.9% and in knitting industry , this rate is 60.5%. As table 4 shows, 18.4% of 
electronic appliance plant are situated in the class above that of 50,000 population. 
And 34.2% of them are in the class of  30,000-50,000 population. As a whole, 
more than half of them are situated in the class above 30,000 population, namely in 
cities. While only 6.5% of them are located in the class below 10,000 population. 
 In contrast with electronic appliance industry ,  73.1% of all migrant plants of 
clothing-knitting industry are situated in the class below 30,000 population. And 
18.3% of them are in the class below 10,000 population, while only 7.5% of them 
are in the class above 50,000 population. 
   With the idea of hierarchy of the central places , it is possible to classify the 
plants in Tohoku as table 4 shows. Needless to say , there are various ways to see
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the hierarchy of central places and many geographers have been studying it in 
Tohoku. But the author cannot find much difference in their good works  (T. Noh, 
 Y. Watanabe 1965, N. Hasegawa  1968). Therefore in this paper the author will 
rely on the classification reported by Dr.  -Watanabe in the light of  the systems of 
hierarchy between regions. Migrant plants of electronic appliance industry 
located in the 1st and 2nd class shows  35.8%. As a whole, 54.3% of them are in the 
5th-8th class. But in the 7th and 8th class, only 21.7% of them are located. In 
contrast to this, in clothing-knitting industry, 41.9% of all migrant plats are located 
in the 7th and 8th class. And as a whole,  69.9% of them are in the 5th-8th class. 
    5 Location behavior 
    1) The possible area for location 
   In the period from 1959 to 1964, all migrant plants except  only 3  were set up 
in south Tohoku. However since 1965  many plants came to launch into north 
Tohoku, especially clothing-knitting industry set up more plants in north Tohoku 
than in south Tohoku. In contrast to the above, most of the electronic appliance 
firms set up their plants in south Tohoku as they had been before 1965. 
   This difference in distribution is caused by the difference in location behavior 
between these two  industries. Through the interviews with location decision 
makers, the author presumes that the decision making process of migrant branch 
plants is as follows: The decision maker, who has his main plant in a core 
productive area, first thinks of the distance how far his branch plant can be away 
from this core area. He calculates the distance from the site of location to the 
site of existing plants that produce similar goods. And after the investigation of 
the work of these plants, he converts the real distance from his core area to the 
existing plants into its  time-distance from the core area respectively. So he deduces 
its distance to the direction where there are no similar plants. In this way, he 
draws a circle with his core area for its center in his mind and expands the circle 
based on the real possibility of the movement of the function, which core area 
generally keeps. This area is of cource a mere psycological model coming into the 
head of a decision maker, so all the points of the area do not have the possibility of 
location. This is what the author calls the possible area for location. Though it 
means a possible area for location in his mind, it is after all, important principle 
for the location of his plant, since it is a difficult problem of today to calculate 
the limit of location. 
   In electronic appliance industry, 75.8% of their materials are transported from 
Keihin and  68.9% of their products are transported back to Keihin. Furthermore 
the managers and staffs of migrant plants are detached from their head offices and
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main plants which are located in  Keihin. In electronic appliance industry, the rate 
of transportation cost is relatively small. With most of the migrant plants, it is less 
than  1.0%.  Of course it changes a little, according to the kind of products, means 
and distance of transportation etc. Its highest rate is 2.2% of migrant plant for TV, 
located in Shinjo city, Yamagata prefecture. So we can not determine the possible 
distance for electronic appliance plants to be migrated  only by transportation cost. 
It will perhaps be limited by the time for transportation, as well. This limitation of 
time is caused by the schedule of production and the frequency of urgent demand. 
Migrant plants of electronic appliance industry have only one month before the 
delivery of products after they  recieve their orders and more often they have  less 
than half a month; and their products should be transported in less than eight hours 
to  Keihin. Urgent demand often comes twice a day or once in two days in south 
Tohoku. In contrast, in the area north of Kitakami city,  Iwate prefecture, the 
urgent demand comes less than once in two days, and a given period for production 
is longer than that of migrant plants in south Tohoku. It takes for most of the 
migrant plants in north Tohoku more than 10 hours to transport their products to 
Keihin. Consequently the site of migrant plants in north Tohoku are not severely 
restricted by time in comparison with that of migrant plants in south Tohoku. 
The restriction by time is looser in the case of export goods. In spite of the 
severe restriction of the loading, the period from the reciept of order to the deli-
very of goods is  longer  ; and the  firm gets paid soon after the delivery of goods. 
Although the rate of profit is less than that of the firm who  produces the goods for 
national market, he is  able to manage his business more steadily. It is a good 
condition for the management of the firm, as far as the above mentioned develop-
ment of export  markets goes on. That is why he sets up his branch plants rather 
freely, and this is the case with Shizuki Electrical Mgf. Co. 
   In clothing-knitting industry,  78.1% of materials of migrant plants are  trans-
ported from Keihin and 72.3% of their products are shipped back to Keihin. 
About 92.0% of all the migrant plants have their head offices in  Kann and the 
managers and their staffs of migrant plants are detached from their head offices 
and main plants, in Keihin. In  clothing-knitting industry, as well as in electronic 
appliance industry, the rate of transportation cost is low; it is usually less than 
2.4%. And the time limit is looser than in electronic appliance industry. This 
is caused by the following reasons. Clothing-knitting industry has the system of 
producing in prospect of selling. Therefore, one could produce his goods based 
on his annual schedule of production. That is why he is freer in setting up his 
branch plants, in defiance of the time required for the transporting of his 
materials and products. This is recognized in the fact that most migrant plants
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have more than one month before the delivery of goods after the reciept of orders 
from their head offices, and that the frequency of shipping of their products is once 
or twice a week. Furthermore, they have no urgent demand even from their head 
offices, except a few plants. The products of migrant plants are usually stand-
ardized, based on the mass production system. Therefore they do not need 
abundant information to adapt themselves to fashion changes and to accept stable 
orders from the users, mainly from the wholesalers. So, the possible area for location 
of branch plants is so wide as to cover the whole of  Tohoku. 
   2) The selected area and the site for location 
   A location decision maker chooses his area for location from the possible areas, 
where he makes the investigation into the locational basis. And  he chooses the 
site of location within this selected area. This idea comes from the fact that the 
sites of an area have similar locational conditions. In the case of migrant plants 
of electronic appliance industry and clothing-knitting industry, this area is 
demarcated by the labor conditions, the benefits of plant management and the 
frequency of transportation between plants. 
   The labor conditions are especially important for the migrant plants in Tohoku. 
As above mentioned, since 1964, the labor conditions in Tohoku became more 
attractive to migrant plants than in north Kanto. So many decision makers 
selected south  Tohoku as the area for location of their plants within half a day's 
drive of Keihin. In this section the author looks into the areal difference of labor 
conditions in Tohoku, by the statistical data of junior high school graduates in each 
districts of Public  Employment Security Office (Fig. 7). 
   There are only four districts whose ratio of demand to supply is more than  1.5 
to 1.0, namely  Fukushima, Sendai, Yamagata and Yonezawa. The districts 
whose ratio of demand to supply is 1.0-1.5 to 1.0 are nine; Koriyama, Shiogama, 
Furukawa,  Kesennuma, Sagae,  Hanamaki, Morioka, Akita and Hachinohe. 
However we cannot make a hasty conclusion from this index that these districts 
are in shortage of young laborers graduated from junior high schools. For example 
Koriyama district has the largest number of junior high school graduates who are 
employed outside the prefecture. So the author guesses that all the districts in 
Tohoku have untapped reservoirs of labor force, excepting only three districts 
which contain the prefecture offices. Especially, the districts from Shirakawa over 
to  Nihonmatsu (Shirakawa, Sukagawa, Koriyama, Nihonmatsu) and the districts 
from Furukawa over to Kitakami (Furukawa, Tsukidate, Hazama, Ichinoseki, 
Mizusawa, Kitakami) seems to have abundant labor force. So, these two areas are 
often selected for location and actually many migrant plants are located in these two 
areas.
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 k! 11-1 
        gir 
 , 
         ,-/ 
      TIF) 
           
',
Amts.:1m                        b
oys girls 
                    wit
thsiindeut                                  os SJovc
        -outsidewith 
    rr. 
        •-^r/If Employed  Graf           4.4 ./la 






    
...../    
i 
  ( 
 I.. 




   ''- 
(I  
I ...- -..  
I  ..--J  \ 
 t.....,_..-'" - (-• 
    •-•
 Firm 
 0G 
 4110  A 
 Sr 
 Nu  mber  of  workers 
 67„:\  1000  ‘134/ 1
0 50 ----- Km
 Fig, 8
Employed junior high school graduates within and outside prefectures according to 
the districts of  Employment Security Offices (hatched districts show that their 
ratio of demand to supply is over 1 to 1) (March 1965). Source; Data of Bureau of 
Employment Security 
The spatial system of migrant plants of the same firm (July 1968) . 
G firm set up their plants north to his first branch plant to employ cheap laborers . 
T firm set up their plants northwards to employ cheap  laborers within his con-
trol area of his main branch plant and half a day's drive of Keihin . 
A firm set up their plants southwards to be situated close to  Keihin  within halt 
a  day's drive of Keihin. The first plant was induced in the northern part of Miyagi 
prefecture by the information of T firm, for the purpose of  competetive-cooperation 
for obtaining workers with his plant. 
The order of the time of establishment of the branch plants of the same firm follows 
the arrow.
   The  areal differentials of wages are important for location decision as well 
as areal difference of labor force itself. So the author observes the areal differen-
tials of wages by the initial salary of girls who has just graduated from junior high
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schools (Table 3). In 1959, when the migrant plants were first located, the 
differentials between the highest and the lowest was small. At the period from 
 1960 to 1964, the differentials between north Tohoku and south Tohoku were not 
striking, but since  1965 the differentials have been on the  increase. So since  1965 
the location decision makers, taking much account of cheap labor force, selected 
north Tohoku as the area for location of the plants. However, in north Tohoku 
the initial salary in Iwate prefecture was higher than in Miyagi and Yamagata 
prefectures from 1963 to 1967. So at present, the number of migrant plants of 
electronic appliance industry in Iwate prefecture stands less than in Miyagi and 
Aomori pefectures. 
    The location decision makers select the areas for location of plants, avoiding 
the competition for workers from other plants. For this purpose, they behave in 
the following two different ways; one is to avoid the competition by means of choos-
ing the areas free from competition, and the other is to share the area with other 
plants of the same firms or the same groups, for the purpose of  competitive-coope-
ration for obtaining workers with other plants. Taking the first behavior, the 
location decision maker selects the area where there are no other plants of the same 
industry, so as to get such merits at the first period of establishment of plant as 
employing a lot of adequate workers at low wages. In this case, he sets up one 
plant in one prefecture and another in another prefecture to get the privilege 
offered by the inducing policy of each prefecture. For example Hitachi Ltd., 
General Electric Co., and Nomura Knitting Co., (Fig. 8). This behavior promotes 
the northward migration of plants. When taking the second behavior, the location 
decision maker selects the area where there are many commuting centers in different 
 hierachy, distributed at similar intervals. And he sets up his plants at each  coin-
muting center in accordance with the scale of workers of each plant within the 
selected area. The distribution of migrant plants formed by this behavior is well 
developed in the northern part of Miyagi prefecture, where the traffic facilities are 
good and population density is  relatively high as a local region and commuting 
centers are  well distributed. This behavior promoted the collective location (Fig. 9). 
   The collective location is not formed only by this behavior but also by the 
following behaviors. Even in peripheral regions, the location decision makers 
set up his new branch plant close to the existing branch plants to reduce their 
overhead costs. In this case the main branch plant in the area has control over 
other branch plants. The distance between plants is different according to their 
functions with which a branch plant charge the main branch plant. For example, 
the distance between branch plants and its  subsidiary branch plant is usually less 
than an hour's drive, while the distance between the main branch plant and
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9 The collective location of migrant plants in northern part of Miyagi prefecture 
  for the purpose of  competitive-cooperation for  obtaining workers. Real line  coin-
        branch plants and their subsidiary  branch plants. Dotted  hne showing deli-
  very of parts between two branch plants (July 1968).
branch plant is more than one hour's drive. In this case, a branch plant charges 
the main branch plant with delivery of his materials and products, or control of 
accounts or management of labor force. The distance between one branch plant 
and the main branch plant usually must be 2 or 3 hours' drive. This limit was cal-
culated in view of their moving from one plant to another in eight hours' service. 
It is not based on the mathematics but on psycological feeling  (Fig. 9). 
   The collective location is also formed by the close relations of transportation 
of goods between the plants. In this case, the distance between the plants is 
limited by the frequency of delivery of goods between the plants. For example , 
Alps Electric Co., set up its branch plant in Furukawa city, Miyagi prefecture, in 
1964, and set up his next branch plant in Wakuya town in 1966, about 15 km. far
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from Furukawa city, to ship the parts of Furukawa plant to Wakuya plant 3 or 4 
times a day. And then in 1967, it set up its branch plant in Kakuda city in the 
southern part of Miyagi prefecture, about 70 km. from Furukawa city to ship the 
parts of Furukawa plant to Kakuda plant twice a day at its early stage of opera-
tion (Fig. 8). 
   Even in the collective location, the location decision makers set up their 
plants at intervals of more than 30 minutes' drive. This spatial principle is 
followed by other migrant plants. In reality,  58.1% of workers of migrant plants 
of electronic appliance industry live within 30 minutes' drive of their plants; and 
so it is with 58.5% of workers of the migrant plants of clothing industry and  81.0% 
of workers of migrant plants of knitting industry. 
   Without saying, the location decision makers select the sites for location of 
their plants within the above mentioned selected areas. As stated above, the 
migrant plants of electronic appliance industry are situated in the larger and high 
class administrative units (city, town, village), while the migrant plants of clothing-
knitting industry are situated in the small and low class administrative units (Table  4). 
   The scale of workers of electronic appliance plants is usually larger than that 
of clothing-knitting plants (Fig. 10). In detail, in electronic appliance industry, 
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 Fig. 11 The distribution of female workers according to their initial salaries of junior high 
         school graduates (March 1967). 
         The ratio of female workersto total workers  is 68.8% of all in electronic appliace 
         industry. The ratio of that in clothing industry is  85.8% of all. The ratio of that 
        in knitting industry is 78.3% of all (1967). 
         The rate of workers below 25 years old is 65.0% of all in electronic appliance in-
         dustry, though this industry, intended to employ young workers. The rate of 
         that in clothing industry is 70.1% of all. The rate in knitting industry is 73.7% 
        of all (1967). 
34.5% in clothing industry, and 48.5% in knitting industry. In contrast with the 
above, migrant plants with more than  200 workers show the rate of 40.3% in 
electronic appliance industry, and 6.9% in clothing industry, and only 5.7% in 
knitting industry. 
   So the author presumes that the  location decision makers select the sites of 
 location according to the scale of workers of their plants, avoiding the competition 
for workers with other plants. Of course, the selected site is different not only 
in scale of workers of the plant but also in the stage of establishment of plant etc.
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In this behavior, following two points are important; one is that the location 
decision makers wish to know how young workers could be obtained at low wage 
and the other is the distribution of the commuting centers (Fig. 11). As an 
example, the author observes the distribution of the migrant plants of electronic 
appliance industry in the commuting area of Koriyama city. Hitachi Koriyama Ltd. 
wanted eagerly to employ young workers and set up its plant in Koriyama city. 
Sansui Trans Co., wished to employ many young workers at lower wage and set 
up its plant in Sukagawa city which contain other administrative units as its 
commuting area and is located more than 30 minutes' drive of Koriyama city. 
Hasegawa  Mgf. Co., set up its plant in Motomiya town belonging to lower class of 
hierarchy, to employ many workers.  Fukushima  Soon Electric Co., wished to 
employ workers at lower wage and set up its plant in Tamagawa village which 
belongs to the lowest class of hierarchy. 
   Conclusion 
   In this paper, the author intends to make a careful study of the migration 
and distribution of electronic appliance industry and clothing-knitting industry, 
taking much notice of their character and their locational bases so as to make the 
spatial principles of location behaviors clear. 
   Talking of migration, many plants came to launch into Tohoku after the peak 
year in the number of migrant plants in north Kanto. This directive location 
is the result of the fact that the location decision makers set up their plants in 
relation to existing plants based on the directive areal difference of labor con-
ditions. 
   The outline of migration and distribution of the plants in Tohoku is as follows. 
In the period from 1959 to 1964, excepting three plants, all were set up in 
south Tohoku. Since 1965, clothing-knitting industry set up more plants in north 
Tohoku than in south Tohoku. In contrast with the above, most of electronic 
appliance firms set up their plants in south Tohoku as they did before 1964. 
   Such difference of distribution is caused by the difference of the possible 
areas for location between two industries. Electronic appliance industry has the 
system of production upon receipt of orders. And time for production is required 
to be short and the frequency of urgent demand is high. Therefore most of the 
electronic appliance firms set up their plants within half a day's drive of Keihin, 
where they could adapt themselves to the urgent demand of their users and accept 
stable orders of their users. As for the clothing-knitting industry, it has the system 
of production in prospect of selling. Therefore one could produce goods based on a 
long term schedule of production, so his given period for production is longer. And
                 Location Behaviors in Tohoku 69 
frequency of urgent demand is extraordinary low. Furthermore , his standardized 
goods need not to have abundant information to keep pace with fashion changes and 
to accept steady orders. That is why he could settle his possible area for location 
so widely as to cover the whole of Tohoku. 
    Now, the collective location as we observe in the northern part of Miyagi 
prefecture is formed by the following location behaviors. 
    The 1st behavior is to share the area with other plants of a certain firm or his 
groups, for the purpose of competitive-cooperation. 
   The 2nd behavior is to set up plants controlled by its main branch plant , 
within 2-3 hours drive's distance from the main branch plant , for the purpose of 
cutting its overhead cost and to reduce the members of managing staffs of the 
branch plant. 
   The 3rd behavior is the setting up of his plants within the area according to 
the frequency of delivering of their goods between plants . 
   On the other hand, the decision maker only pays his attention to avoiding the 
competition for workers from other plants in the possible area for location , he 
selects the area where there are no other plants of the same industry . In this case 
he usually sets up his plants northwards based on the difference of labor conditions 
between north and south. 
   Looking over the site of migrant plants , those of electronic appliance industry 
are situated in the larger and higher class administrative units (city, town, village), 
while those of clothing-knitting industry are situated in the smaller and lower 
class administrative units. So we could see that these two  industries select the 
sites in centers of different classes. 
   This is because the location decision makers select the sites according to the 
number of wokers of their plants, within above mentioned areas. 
   In the preceding discussion the author pointed out the importance of spatial 
principles of location behaviors. And he studied the differences between the 
intention of location behaviors and the actual situations . In order to understand 
the location of plants and its locational bases, the author noticed the importance 
of these differences, on which he reported in one of his essays (International Trade 
and Industry Bureau of Sendai  1969). 
   The author wants to extend his hearty thanks to Professor  T. Noh, Professor 
K. Nishimura and Dr. N. Hasegawa for their kind guidances and helps. Sincere 
thanks are also presented to the International Trade and Industry Bureau of 
Sendai for the research grant awarded for this study.
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